Hyperplasia of the bilateral coronoid processes causes limitation of mouth opening due to impingement of coronoid process with the temporal surface of the zygomatic bone, or with the medial surface of the zygomatic arch. The condition can be diagnosed by panoramic radiographs or with computerized tomography scans. In this case report, trismus due to bilateral coronoid process hyperplasia in a 15-year-old boy treated with intraoral coronoidectomy and physiotherapy was presented.
INTRODUCTION
Coronoid process hyperplasia (CPH) is defined as an abnormal elongation of the mandibular coronoid process consisting of histologically normal bone. [1] [2] [3] Coronoid process enlargement was first described by Langenbeck in 1853 and since then, many new reports have been published about this subject. 2, 4, 5 Hyperplasia of the bilateral coronoid processes causes painless, limited mouth opening as a result of the impingement of the enlarged coronoid process to temporal surface of the zygomatic bone or to the medial surface of zygomatic arch. 2, 4, 6, 7 In CPH cases, the clinical symptoms often mimics the signs of temporomandibular joint disorders (TMD) hence it can be misdiagnosed as TMD. 4, 7 CPH can be detected on panoramic radiography however three-dimensional computerized tomography (3D-CT) demonstrates the relation of coronoid process and the zygomatic arch. 7 
ÖZET
Bilateral koronoid hiperplazisi, koronoid çıkntıların zigomatik kemiğin temporal yüzeyine uzanması ile birlikte ağız açıklığında kısıtlılığa neden olur. Bu durum, panaromik radyografiler ya da bilgisayarlı tomografi kesitlerinde tespit edilebilir. Bu vaka raporunda, bilateral koronoid hiperplazisi nedeniyle trismusu bulunan 15 yaşındaki erkek çocuğun intraoral koronoidektomi ve fizyoterapi ile tedavisi sunulmaktadır.
Anahtar sözcükler: Koronoid hiperplazi, trismus, koronoid çıkıntı, koronoidektomi Coronoidectomy is the primary treatment for coronoid hyperplasia. Postoperative physiotherapy is mandatory to achieve satisfactory long-term results. 2 This report presents a case of bilateral coronoid process hyperplasia in a 15-year-old boy was treated by intraoral coronoidectomy and physiotherapy.
CASE REPORT
A 15-year-old boy was referred to Karadeniz Technical University Department of Oral and Maxillofacial Surgery Clinic by Department of Orthodontics with a history of limitation of mouth opening. His medical history presented multiple immature organs as liver and lungs. He was under observation of pediatrits since he was born. His family noticed the restricted mouth opening since he was 5 years old. They stated this situation to his doctors for several times and his pediatrists did not consultate him to any specialist. He was referred to our hospital The patient underwent bilateral coronoidectomies under general anesthesia. He was taken to the operating room and anesthesia was induced following a nasotracheal intubation. Incision was made on the anterior aspect of ascending ramus and extended anteriorly to the second molar. Ascending ramus was exposed up to the top of the coronoid process. The temporalis muscle was then detached from the coronoid process, and a horizontal osteotomy was made with a Lindemann drill from the sigmoid notch to the anterior border of the ascending ramus. The coronoid process was excised. After right coronoidectomy was completed, the maximum mouth opening was 28 mm. The same procedure was performed on the left side afterwards. At the end of the operation the interincisal distance was 31 mm. Postoperatively the patient was examined by panoramic radiography (Figure-7) . From the fifth postoperative day, the patient underwent physiotherapy using tongue blades 3 times a week for 
DISCUSSION
Mouth opening can be restricted by various factors. Oral cancer itself and surgery for oral cancer, irrradiation therapy to head and neck, zygomatic bone fractures and infections and also TMJ disorders are the common causes. 4 Bilateral hyperplasia of the coronoid processes presents progressive development and results in limited opening of the mouth due to mechanical impingement of an enlarged coronoid process on the posterior aspect of the zygomatic bone or on zygomatic arches. 5 In many cases, patients don't complain of their restricted mouth opening since the limitation is not painful. 8 Coronoid processes can elongate due to only a pure hyperplasia of the bony structure or can elongate by formation of a osteochondroma. The term "Coronoid Hyperplasia" defines just hyperplastic enlargement of coronoid processes and was first described by Langenbeck in 1853. 2, 4 The joint formation between an osteochondroma of the coronoid process and the zygomatic arch was first described by JACOB in 1899 and was termed as Jacob disease in the literature.
According 9 proposed that mandibular hypomobility and temporalis muscle hyperactivity can be the cause of coronoid elongation from their animal study on monkeys. Similarly in another study the thick collagen fibers has been shown by electron microscopy in the temporalis muscle in patients with coronoid hyperplasia however Gerbino et al 10 analyzed 5 patients with coronoid hyperplasia with normal temporalis electromyography findings. Though there are some cases supporting mandibular hypomobility theory the precise aetiogoloy and pathophysiology of coronoid hyperplasia remains unclear. In this case, history of the patient revealed no obvious cause for the disorder. Coronoid hyperplasia cases are commonly misdiagnosed as TMJ disorders. A history of progressive, painless restriction of mouth opening is cruical to differrentiate the diagnosis of TMJ disorders. In clinical examination, a painless TMJ palpation can lead the clinican to exact diagnosis. In present case this patient was evaluated as TMJ disorder initially. Panoramic radiography can demonstrate the elongation of the coronoid process however a 3D-CT gives the precise information about the relationship with coronoid process and zygomatic bone or the arch and the exact location of impingement while mouth is open. Moreover CT imaging is useful in differential diagnosis between CPH and other coronoid abnormalities such as osteochondroma. 1 The treatment of CPH to obtain the necessary mouth opening is surgical. Two types of surgical methods have been used: coronoidectomy or coronoidotomy. 1, 8 The intra-oral approach to remove the hyperplastic coronoid process is usually preferred. The intraoral approach eliminates skin scar, however fibrotic organisation of postoperative haemotoma can be a risk for trismus and can cause limited succes in mouth opening. recommended physiotherapy at approximately 1 week postoperatively. However there were no guidelines on duration and frequency of the exercises. According to Gerbino et al physiotherapy must be continued for at least 12 months. In our case, mouth-opening exercises were initiated 5 days after surgery and continued for 6 months postoperatively.
The use of the computed tomography to diagnose a hyperplasia in the mandible is very essential. Tatlı et al 14 were used cone-beam computed tomography to determine condylar hyperplasia in 2 cases. In this study, CT was applied to the patient for radiological examination and this procedure was helped in the diagnosis of the disease. Unsatisfactory results after surgical treatment seem to be frequent so that commonly termed as 'disapponting' in the literature. The relaps in mouth opening after coronoidectomy may be caused by subsequent fibrosis in many cases however regrowth of coronoid process has been reported in literature.
the AAOMS impairment guidelines a MMO of 35 mm or more was considered to be an acceptable interincisal distance and we obtained a satisfactory result with 38 mm at the end of the 12 months follow up period.
In the presented case, the boy suffered from restricted mouth opening for at least 10 years. Although his family was aware of the restricted mouth opening for a long time, his pediatrists did not care about the situation and did not refer to any specialist. Our initial diagnosis was on TMJ disorder. After stretching the mandible did not lead success we evaluated the panoramic radiography again and noticed the elongated coronoid processes.
In conclusion, since elongated coronoid process is a rare cause of restricted mouth opening, clinicians must consider CPH in initial diagnosis at the limitation of interincisal distance cases. The knowledge about CPH will lead clinician to differentiate TMJ disorders from these cases and find the exact diagnosis.
